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PURPOSE: To obtain an inexpensive product excellent in flame 
resistance, flexibility and meltproofness, etc., also generating no toxic 
gas in its contact with a flame, by three-dimensional crosslinking 
between a polyester resin with its main terminal being OH group and a 
specific organophosphorus compound using a specific curing agent. 
CONSTITUTION: The objective product can be obtained by three- 
dimensional crosslinking between (A) a polyester resin with the main 

terminal being hydroxyl group and (B) an organophosphorus compound of I 
the formula (R1 and R2 are each alkyi, aryl, etc.; X is trivalent organic 0=P — 

group; Y is polyhydric (including monohydric) alcohol made up from 

aliphatic skeleton) [pref. diphenyl-(2,5-bis fi-hydroxyethoxyphenyl)- ' 
phosphine oxide using (C) a curing agent reactive with hydroxyl group X (Y) 

(pref. urethane-based curing agent such as &epsi;-caprolactam-blocked 
isocyanate). It is preferable that this product be produced by uniformly 
sprinkling a substrate with powder of a thermosetting resin composition 
comprising the above components A, B and C followed by heat 
treatment to melt and crosslink the composition and by separating the 
resultant film from the substrate. 
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* NOTICES * ' * 



Japan Patent Office is not respons i bl^lPr any 
damages caused by the use of this translation. 

1. This document has been translated by connputer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] The polyester system flame resistance heat-curing film with which a main end consists of three 
components of the polyester resin which is a hydroxyl group, and the organic phosphorous compound and 
hydroxyl group which are expressed with the following general formula (1), and the curing agent which reacts and 
which carried out three-dimensions bridge formation. 
[Formula 1] 
R' 

I 

0 = P"R^ CI) 

I 

X m , 

(R1 and R2 are the congener or the radicals of a different kind which were chosen from the alkyi group, the aryl 
group, the alkoxy group, and the ant ROKISHI radical, and R1 and R2 may form the ring mutually.) Moreover. X is 
a trivalent organic radical and Y is alcohol more than the monovalence which consists of a frame of aliphatic 
series. 

[Claim 2] The polyester system flame resistance heat-curing film according to claim 1 whose organic 
phosphorous compound expressed with a general formula (1) is a compound expressed with the following 
structure expression (2). 
[Formula 2] 



0 = P CID 
HOCH, CH2 ^-OCHa CHt OH 



[Claim 3] The polyester system flame resistance heat-curing film according to claim 1 whose organic 
phosphorous compound expressed with a general formula (1) the main end of polyester resin is a hydroxyl group, 
and is a compound expressed with the following structure expression (3). 
[Formula 3] 



0=P-0 CID 
HOCH2 CH2 0 OCHj CHt OH 



[Translation done.] 
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IThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the polyester system heat-curing film excellent in flame 

resistance, flexibility, dimensional stability, melting resistance, and chemical resistance. 

[0002] 

[Description of the Prior Art] Conventionally, in the field of which flame resistance, such as an insulating film for 
motors and a flexible printed circuit board, flexibility, dimensional stability, melting resistance, chemical 
resistance, etc. are required, the film of thermoplastics, such as a general object for garments, polyester for 
industrial materials, and a polyamide, was not enough as these engine performance, and the service condition 
had a limit. Moreover, in high heat resistant resin, such as a polyether ether ketone and polyimide. there was a 
problem that cost was not high or a film moldability was not good etc. 

[0003] Although the resin of bridge formation molds, such as thermosetting resin, is generally cheap and 
dimensional stability, melting resistance, and chemical resistance are also good, if it is made to harden, it will 
become weak and flexibility will no longer be acquired. In that respect, since the thermosetting resin constituent 
which consists of polyester resin and its curing agent contains the aromatic series component and the aliphatic 
series component moderately and after hardening has flexibility, film-izing is possible. And this film also has the 
description of the bridge formation mold resin of excelling also in dimensional stability, melting resistance, and 
chemical resistance. However, since many aliphatic series components are contained, flame resistance is not 
enough in essence, and grant of flame resistance is required. 

[0004] Conventionally, the approach of using a tetrabromobisphenol A mold epoxy resin as a curing agent of 
polyester resin, the approach of copolymerizing the ethyleneoxide adduct of tetrabromobisphenol A in polyester 
resin, etc. are learned by flame resistance grant. However, by these approaches, there was a problem of 
generating the gas of a poisonous halogen system, at the time of ****. 
[0005] 

[Problem(s) to be Solved by the Invention] This invention cancels the above faults, is cheap, is excellent also in 
flame resistance, flexibility, dimensional stability, melting resistance, and chemical resistance, and, moreover, 
offers the polyester system flame resistance heat-curing film which does not generate a toxic gas at the time of 

[0006] 

[Means for Solving the Problem] The polyester resin whose main end is a hydroxyl group as a result of this 
invention persons' repeating research wholeheartedly to such a situation about a polyester system flame 
resistance heat-curing film without the problem like the above. The heat-curing film which is obtained by 
stiffening the organic phosphorous compound which has two or more hydroxyl groups as a functional group using 
a hydroxyl group and the curing agent which reacts and which carried out three-dimensions bridge formation has 
flame resistance. And it found out that it was what may be satisfied also about flexibility, dimensional stability, 
melting resistance, and chemical resistance, and this invention was reached. 

[0007] That is. the summary of this invention is as follows. It is the polyester system flame resistance heat- 
curing film with which a main end consists of three components of the polyester resin which is a hydroxyl group, 
and the organic phosphorous compound and hydroxyl group which are expressed with the following general 
formula (1), and the curing agent which reacts and which carried out three-dimensions bridge formation. 
[Formula 1] (R1 and R2 are the congener or the radicals of a different kind which were chosen from the alkyi 
group, the aryl group, the alkoxy group, and the ant ROKISHI radical, and R1 and R2 may form the ring mutually,) 
Moreover. X is a trivalent organic radical and Y is alcohol more than the monovalence which consists of a frame 
of aliphatic series. 

[0008] In this invention, the compound shown by the degree type as an organic phosphorous compound 
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expressed with a general formula (1) i^a.entionecj. 
[Formula 4] 



0 = P 

HOCHz CH2 0-^-0CH2 CHt OH 
[Formula 5] 

0 = P-0 

HOCH2 CH, CH2 OH 

[Formula 6] 




0 = P 

HOCH2 CH2 O-O-OCH2 CH2 OH 



[Formula 7] 



0 = P-O 



HOCH2 CH, O-g-OCHa CH, OH 
[Formula 8] 




0=P 



CH3 -CHz CH, CHz -CHa 

I I I 

HO-CHa -C-CH2 OOC-CH-CHz -COOCH2 -C-CH2 -OH 
I ' t 

HO-CHs CH2 -OH 

[Formula 9] 
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0 = P-0 

I 

CH3 -CH. CH. CH. -CH3 

I I I 

HO-CH2 -C-CHz OOC-CH-CH2 -COOCH2 -C-CH2 -OH 
I I . . 

HO-CH. CH2 -OH 

If volatilization of the stability of phosphorus compounds, the height of the Lynn atom content, and the 
phosphorus compounds in a film chemically-modified degree, the little of scattering, the effect of the flexibility 
on a film, etc. are synthetically judged also in these, [Formula 4] phosphorus-compounds diphenyl-(2, 5-bis-beta 
hydroxy ethoxy phenyl)-phosphine oxide come out of and shown — or [Formula 5] The phosphorus compounds 
9 come out of and shown, 1 0-dihydro-9-OKISA -10 -(2'. 5' - bis-beta hydroxy ethoxy phenyl)- Phospha 
phenanthrene-10-oxide is desirable. 

[0009] In this invention, the thing which makes a subject the thing which makes a subject aromatic series 
dicarboxylic acid, such as a terephthalic acid and isophthalic acid, as a dicarboxylic acid component as a 
constituent of polyester resin, and makes a subject aliphatic series diols. such as ethylene glycol and neopentyl 
glycol, as a diol component or dicarboxylic acid, diol, and hydroxy acid, or the thing which makes hydroxy acid a 
constituent is good, and there are a tartaric acid, a 4-hydroxybenzoic acid, etc. as hydroxy acid, for example. 
And since a melting fluidity and crosslinking reaction nature of that whose alcohol more than trivalence. such as 
a carboxylic acid more than trivalence, such as aliphatic series dicarboxylic acid, such as an adipic acid and an 
azelaic acid, trimellitic acid, and pyromellitic acid, trimethylol propane, and pentaerythritol. etc. is in these by 
little **** improve, it is more desirable, 

[0010] Moreover, the average degree of polymerization of polyester resin has the desirable thing of the range of 
5 - 50wt%. When what has polymerization degree lower than this is used as a film, sufficient reinforcement may 
not be obtained, or as for what has polymerization degree higher than this, film-ization may become difficult 
[001 1] In this invention, the curing agent of an urethane system or a melamine system is desirable as a curing 
agent which stiffens polyester resin and an organic phosphorous compound. For example, as a curing agent of an 
urethane system, there is a methylation melamine (Cymel 303 by Mitsui Cyanamid and SUMIMARU M-100 by 
Sumitomo Chemical Co., Ltd.) etc. as epsilon caprolactam blocked isocyanate (Addukt[ by DAISERU Huels ] B- 
1530 and B-1065). and a melamine system curing agent. 

[0012] in this invention, although the blending ratio of coal of polyester resin, an organic phosphorous compound, 
and a curing agent changes with the end group of polyester resin, the functional group of an organic 
phosphorous compound, and amounts of each functional group of a curing agent, the rate of polyester resin to 
the total amount of resin has the desirable range of 10 - 90wt%. If the flexibility of a film is inferior if there are 
few rates of polyester resin than this, or the rate of polyester resin increases more than this, the flame 
resistance of a film and thermal resistance may fall. 

[0013] Next, the rate of an organic phosphorous compound to the total amount of resin has the desirable range 
of 5 - 40wt%. If there are few rates of an organic phosphorous compound than this, the flame resistance of a film 
may be inferior, or if the rate of an organic phosphorous compound increases more than this, the thermal 
resistance and chemical resistance of a film may fall, 

[0014] Next, what is necessary is just to blend a curing agent so that the total amount of the end group of 
polyester resin and the functional group of an organic phosphorous compound and the amount of functional 
groups of a curing agent may be set to 1:1. Specifically, the rate of a curing agent to the total amount of resin 
has the desirable range of 5 - 50wt%. If there are few rates of a curing agent than this, thermal resistance may 
not be enough, or if the rate of a curing agent increases more than this, flexibility may fall. 
[0015] Although the film of this invention fabricates polyester resin, an organic phosphorous compound and a 
curing agent, and the other resin constituents that blended hardening accelerators, additives, etc., such as the 
third class amine and an organometallic complex, if needed in the shape of a film and should just stiffen this, its 
approach of the point of obtaining advantageously industrially to a degree is desirable. 

[001 6] That is, it is the approach of a thermosetting resin constituent carrying out a melting flow of this base 
material, and making a bridge constructing while carrying out melting of the thermosetting resin constituent by 
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heat-treating substantially above the^Mnperature in which a hardening reaction is possible, considering as the 
shape of a film, separating a base ma^Bl and a film, and obtaining a heat~curir^^^ after grinding a 
thermosetting resin constituent in the shape of powder and sprinkling this to ho^^eneity on a base material. In 
fact grinding of a thermosetting resin constituent is good for setting particle size to 50 micrometers or less to 
make it 30 micrometers or less often and more preferably. If it becomes larger than this, a film front face 
becomes coarse and smooth nature may be spoiled. Since fine particles with uniform a ball mill grinding in 
grinding the thermosetting resin constituent which fuljy carried out cooling solidification are obtained, it is 
desirable. 

[0017] Next, although spraying of a up to [the base material of a thermosetting resin constituent] should just 
sprinkle the fine particles of the ground thermosetting resin constituent to homogeneity on base materials, such 
as a metal or resin, it electrifies static electricity in the fine particles of the thermosetting resin constituent 
ground more preferably, sprinkles this on a metal plate, and can be carried out to that the method of making fine 
particles adsorb on the surface of a plate in an operation of static electricity is simple, and homogeneity. And 
since it is adsorption by static electricity, the fine particles of a thermosetting resin constituent can be made to 
be able to stick to the thing of the configuration of arbitration by the thickness of arbitration, therefore the 
heat-curing film of the configuration of arbitration can be manufactured. Moreover, the thickness of a film is 
easily controllable by adjusting the amount of the thermosetting resin constituent distributed on a base material. 
In addition, in order to improve the separability of a film, as for the front face of a metal plate, it is desirable to 
process by the release agent of a fluorine system or a silicon system. 

[0018] About heat treatment, it carries out in a homoiothermal furnace, and a thermosetting resin constituent 
carries out a melting flow, and it carries out substantially above the temperature in which a hardening reaction is 
possible. Moreover, the separation from the base material of a film can separate the film which heat-hardened 
easily by exfoliating from a base material. 

[0019] 

[Function] In this invention, although it is cheap and being excelled in flexibility, dimensional stability, melting 
resistance, and chemical resistance, the polyester resin whose main end is a hydroxyl group, and the organic 
phosphorous compound which has two or more hydroxyl groups as a functional group are stiffened using a 
hydroxyl group and the curing agent which reacts about the polyester system heat-curing film with which the 
problem of being bad has flame resistance. Therefore, the three-dimensions structure of cross linkage which 
consists of three components of polyester resin, an organic phosphorous compound, and a curing agent is made, 
and flame resistance is given by introducing the Lynn atom into a film. Since this organic phosphorous compound 
has aliphatic series in that frame, even if it is introduced into the structure of cross linkage, the flexibility of a 
film is not spoiled and it decomposes at the time of ****, and it forms the protective coat of the phosphoric acid 
of a non-volatile, and discovers flame resistance by promoting carbonization of the organic substance by the 
dehydrating action of the phosphoric acid which generated, forming a carbonization coat, and intercepting supply 
of oxygen. 
[0020] 

[Example] Next, an example explains this invention concretely. In addition, the measurement of the characteristic 
value in an example is as follows. 

Flame resistance flame resistance was judged by the film appraisal method by UL-94 specification. 
Strong ductility Oriental Baldwin tensilon UTM-4 -100 mold is used, and it is a IcmxIOcm piece of a film 10 
cm/min The tension test was performed at the rate and it asked for the reinforcement of the point which the 
film fractured, and ductility. 

Contraction of the film after leaving it for 10 minutes in hot air drying equipment with a rate [ of a heat shrink ] 
of 200 degrees C was measured. 

It saw whether a flexible film would be bent and fractured. What is not fractured was made into O and what was 
fractured was made into x. 

The smooth degree of a smooth nature film front face was judged visually. O and a little coarse thing were made 
into **. and the coarse thing was made into x for the smooth thing. 

The alkali-proof film was immersed for 60 minutes into 80-degree C 5%NaOH water solution, and the retention of 
breaking strength was measured. Retention made x O and 90% or less of thing for 90% or more of thing. 
The hole was seen whether contact the tobacco with which fire arrived at the melting-resistant film for 5 
seconds, and open. That in which a hole did not open was made into O, and what opened was made into x. 
[0021] The copolymerized polyester resin 44 weight section, the epsilon caprolactam blocked isocyanate (Addukt 
[ by DAISERU Huels ] B-1530) 33 weight section whose average degree of polymerization which consists of 
trimethylol propane 4mol% as a trivalent glycol ethylene glycol 36mol% neopentyl glycol 60mol% as a terephthalic 
acid and a diol component as an example 1 dicarboxylic-acid component is 25 and whose end hydroxyl values 
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are 550geq(s) / 106g. [Formula 4] Aft^«|oming out and carrying out the dryblenc^ the organic phosphorous 
compound 23 vveight section shown, ^^Pardening-accelerator (Sankyo Organic^^micals Stann OMF) 0.2 
weight section, and the flowing agent (Acronal 4 by BASF A.G. F) 0.7 weight sec^^with a Henschel mixer 
(Mitsui Miike factory FM10B mold), melting kneading was carried out at 120 degrees C using the KO kneader 
(PR-46 made from BUSSU mold), the ball mill after cooling solidification ground, the wire gauze of 145 meshes 
separated, and fine particles were obtained. Using the electrostatic-coating machine for paint, these fine 
particles were sprinkled so that thickness might be set to 75 micrometers on a steel plate. This steel plate was 
heat-treated in 20-minute hot air drying equipment at 190 degrees C. In addition, the front face of a steel plate 
washed dust, fats and oils, etc. beforehand, and applied the fluorine system release agent (die free-lancer by 
Daikin, LTD.). After cooling the heat-treated steel plate to a room temperature in air, the film was stripped from 
the steel plate and the heat-curing film was obtained. The physical properties of the obtained film are shown in 
Table 1. It had the flame resistance which was excellent since this film has flexibility and the Lynn atom was 
contained. 

[0022] As example 2 organic phosphorous compound [Formula 5] It carried out like the example 1 except having 
come out and having used what is shown. The physical properties of the obtained film are shown in Table 1 . It 
had the flame resistance which was excellent since this film also has flexibility and the Lynn atom was contained. 

[0023] The copotymerized polyester resin 45 weight section, the methylation melamine (SUMIMARU M-100 by ' 
Sumitomo Chemical Co.. Ltd.) 34 weight section which were used in the example 3 example 1, [Formula 4] It 
came out and carried out like the example 1 using the organic phosphorous compound 21 weight section and the 
flowing agent (Acronal 4 by BASF A G. F) 0.7 weight section which are shown. The physical properties of the 
obtained film are shown in Table 1. Like [ this film ] the example 1. there is flexibility and it had the outstanding 
flame resistance. 

[0024] It carried out like the example 1 using the copolymerized polyester resin 87 weight section used in the 
example of comparison 1 example 1. the epsilon caprolactam blocked isocyanate (Addukt[ by DAISERU Huels ] 
B-1530) 13 weight section, the hardening-accelerator (Sankyo Organic Chemicals Stann OMF) 0.2 weight 
section, and the flowing, agent (Acronal 4 by BASF A.G. F) 0.7 weight section. The physical properties of the 
obtained film are shown in Table 1. Although flexibility was good, since this film did not contain the Lynn atom, it 
became that in which flame resistance does not have self-extinguishing bad, either. 

[0025] The film was obtained like the example 1 using the copolymerized polyester resin 86 weight section of the 
end hydroxyl-group mold used in the example of comparison 2 example 1. the methylation melamine (SUMIMARU 
M-100 by Sumitomo Chemical Co., Ltd.) 14 weight section, and the flowing agent (Acronal 4 by BASF A.G. F) 0.7 
weight section. The physical properties of the obtained film are shown in Table 1. This film of flexibility was good, 
and since the Lynn atom was not contained, flame resistance also became what does not have self-extinguishing 
bad. 
[0026] 
[Table 1] 
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[0027] 

[Effect of the Invention] This invention is cheap, it excels also in dimensional stability, melting resistance, and 
alkali resistance, moreover flame resistance and flexibility are satisfied, and the heat-curing film which does not 
generate a toxic gas at the time of **** is offered. 

[Translation done.] 
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5^7kK»ffi*S 5 5 0 qeq / 1 0 'qr^^^t^^.-j- 

yi^r:*-- h (i5r-f4r;Ufc^jU;<ttg?Ad duk t B 
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